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1. INTRODUCTION 
quarry is a type of open pit mine in 
which dimension stone, rock, 
construction aggregate, riprap, sand, 
gravel, or slate is excavated from the 
ground (Bates and Jackson, 1982). In the Kurdistan 
region, all quarries are of the open type. Only 
cement plant quarries are of malty phases. These 
are well designed and scientifically operated using 
the geo-mine technique––which is a computer 
software by means of which the best quarry 
operation can be performed. Other quarries are 
randomly used without any scientific design. They 
may be very small––from which building stones are 
quarried in a very small scale––or medium sized 
and are used for different aggregate types. 
2. QUARRIES IN THE KURDISTAN REGION 
Quarries in the Kurdistan region can be divided into 
three types depending on the size of the quarry, and 
these are mentioned hereinafter. 
2.1. Large-Sized Quarries 
These are used only by cement plants. Six cement 
plants exist in the Kurdistan region. Accordingly, 
the six main large quarries are used by those six 
plants. Five of the plants are in the Sulaimani 
Governorate (Tasluja, Mass, Lafarge, Delta, and 
Gasin) and only one is in the Erbil Governorate 
(Kar). These quarries are well designed and 
scientifically operated under the Quality Control 
A B S T R A C T 
Quarries of different types and uses and quarried materials can be found everywhere in the 
Kurdistan region, Iraq. The main quarries are those of limestone used for cement production, and 
they are of multiphases and are well designed. Other quarries are randomly located without any 
scientific aspects; these are used for local purposes, mainly for aggregates. However, they are all 
polluting the environment (air, water, and soil) in different intensities and moods. 
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and the Quality Assurance programs. They are all 
of malty benches (3-6) depending on the thickness 
of the deposit––which is limestone in all of them 
(Figure 1). In the quarries within the Sulaimani 
Governorate, the thickness ranges from 40-65 m. 
These quarries belong to the Sinjar Formation 
(Sissakian and Fouad, 2014a). In the Erbil 
Governorate, the thickness of the deposits range 
from 10-13 m, and they belong to the Anah 
Formation (Sissakian and Fouad, 2014b). 
 
 
 
 
 
Figure 1. Different limestone quarries of cement plants in the Kurdistan region 
2.2. Medium-Sized Quarries 
These are one bench open-pit quarries of medium 
size. They are not as well designed as the cement 
plants’ quarries. Different materials are quarried 
using either explosives and/or bulldozers and 
shovels. Figure 2 illustrates the different quarried 
materials from medium-sized quarries, such as 
silica sand for cement production (Figure 2, Left), 
clay for brick production at a brick plant (Figure 2, 
Right), and clay for cement production.  
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Figure 2. Medium-sized quarries. (Left) Silica sand quarry. (Right) Clay quarry for a cement plant 
 
2.3. Small-Sized Quarries 
These are one bench open-pit quarries of a small 
size, where different materials are quarried without 
any scientific design. Figure 3 illustrates different 
quarried materials from such quarries, such as 
limestone quarried and crushed for use as 
aggregates (Figure 3, Left) and gypsum quarried for 
use in cement plants as additives to the clinker 
(Figure 3, Right).  
 
 
 
 
Figure 3. Small-sized quarries. (Left) Limestone quarry at Safeen Mountain NE of Kore village. (Right) Gypsum quarry for use in 
cement production at Agh Jallar 
3. QUARRIES AND THE ENVIRONMENT 
Quarries are a very significant pollutant to the 
environment. They cause pollution to air, water, 
and soil in different degrees depending on the 
following factors: 
(1) Type of quarried material. 
(2) Size of the quarry. 
(3) Quarrying method. 
(4) Working hours. 
(5) Climate conditions.  
(6) Location of the quarry in relation to the 
nearest settlements, water bodies, and 
agricultural lands. 
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The following types of pollution are recorded from 
quarries: 
3.1. Air Pollution  
Air pollution is a very common aspect at quarries 
and nearby areas (Chaulya et al., 2001). Air can be 
polluted owing to the following reasons: 
(1) Burning of gypsum to produce plaster 
(Juss) (Figure 4, Left). 
(2) Blast drilling in limestone quarries (Figure 
4, Right). 
(3) Smoke emitting from the use of machinery 
in quarries (Figure 5, Left). 
(4) Dust emission from the cement plants. 
(5) Dust emission from quarrying operations 
(Figure 6). 
 
 
 
Figure 4. (Left) Burning of gypsum in primitive furnaces (Koora) to produce plaster at Ag Jallar Mountain. (Right) Blast drilling in a 
limestone quarry at a cement plant near Bazian  
 
 
 
Figure 5. (Left) Smoke emitting from the use of machinery at a cement plant’s limestone quarry . (Right) Note the white dust 
precipitated on the ground from the dust emission at a cement plant 
UKH Journal of Science and Engineering | Volume 3 • Number 2• 2019 56 UKH Journal of Science and Engineering | Volume 3 • Number 2• 2019 56 
Sissakian: Quarries and the Environment in the Kurdistan Region, Iraq 
 
 
 
 
 
Figure 6. (Left) A shovel loading gypsum in the crusher at a gypsum quarry SW of Sulaimani city. (Right) A shovel operating in a 
clay quarry for brick production NE of Erbil city 
 
3.2. Soil Pollution 
All types of quarries are significant sources of soil 
pollution (Peter et al., 2018). Quarrying operations 
contribute to soil pollution in different ways. Some 
of them are as follows: 
(1) Construction of the plant and the quarry and 
the connected road(s) can change the soil 
type (Figure 7, Left). 
(2) Heavy trucks and machinery operating 
between the quarry and the plant will 
disintegrate the soil and contribute to soil 
pollution (Figure 7, Right). 
(3) Disturbing the natural landscape by means 
of quarrying operation (Figure 8, Left). 
(4) Dumping the quarrying and/or plant wastes 
haphazardly causes soil pollution. 
 
 
 
Figure 7. (Left) Fertile soil changed to an industrial site south of Sulaimani city. (Right) Soil pollution and disintegration of the soil at 
a cement plant SW of Sulaimani 
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Figure 8. (Left) A disturbed landscape owing to quarrying operations in a cement plant, causing soil pollution. (Right) Dumping of 
the quarried material in a gypsum quarry. Note the traces of the erosion in the dumped materials that flow to the ploughed land in 
the foreground, causing soil pollution
3.3. Water Pollution 
Quarries and quarrying operations are the most 
significant pollutants of surface and groundwater 
(Misra, 2013). The accumulated rainwater in 
quarries (Figure 9, Left) may penetrate into the 
ground and contaminate the groundwater. 
Moreover, it may overflow from a quarry into  
 
a nearby valley (Figure 9, Right) and contaminate 
the surface water and soil. The existing springs in 
the quarry area––especially gypsum quarries––may 
also yield polluted water (Figure 9, Right). This is 
because gypsum is highly soluble in water.  
 
 
 
 
Figure 9. (Left) Accumulated rainwater in a gypsum quarry. (Right) A spring flowing out from gypsum quarries. The water is 
contaminated by the dissolved gypsum 
 
4. ABANDONED QUARRIES 
Quarries are abandoned either when the quarried 
deposit is exhausted or when there is no more need 
for the quarried deposit. However, when a quarry is 
abandoned it should not be left as it was during the 
operation. Abandoned quarries (Figure 10) have a 
harsh effect on the landscape––disturbing and 
polluting the environment in different ways 
(Baczyńska et al., 2017). These include the 
following: 
(1) Changing the beauty of the landscape 
(Figure 10). 
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(2) Being illegal dumping areas for haphazard 
waste disposal (Figure 11, Left). 
(3) Accelerating soil and rock erosion (Figure 
11, Right). 
(4) Recharging the ground water with polluted 
water from the dissolution of the existing 
material and/or haphazardly dumped waste 
materials. 
 
 
 
Figure 10. Abandoned gypsum quarries. (Left) At Agh Jallar Mountain SW of Sulaimani city. (Right) Along the Erbil-Koya main 
road 
 
 
 
Figure 11, (Left) An abandoned gravel quarry near Pera Magrron. Note the dumped waste. (Right) An abandoned limestone 
quarry at Hareer Mountain. Note the collapsed quarry faces that will contribute to soil and rock erosion 
 
5. QUARRIES AND MAN-MADE HAZARDS  
When quarries are operated without following 
safety regulations, they can become very hazardous 
areas for humans and animals (Councel, 2017). 
Therefore, all large quarries in the Kurdistan region 
are operated by following strict safety regulations. 
However, medium- and small-sized quarries may 
cause the following risks: 
(1) The health of the workers in quarries owing 
to inhalation of smoke (Figure 5, Left), dust 
(Figures 4 and 6), and exposure to burns 
(Figure 12, Left). 
(2) Safety of the workers owing to the 
possibility of landslides in malty bench 
quarries (Figure 12, Right). 
(3) Steep quarry faces may be dangerous areas 
for the local people and/or existing grazing 
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animals, especially when the quarry is 
abandoned (Figure 13, Left).  
(4) Traffic risks when the quarry is close to a 
main road and at the same level. The trucks 
and machinery may cause serious traffic 
risks. 
 
 
 
 
Figure 12. (Left) Burning gypsum in a primitive furnace may be dangerous for the workers. (Right) A malty bench limestone quarry. 
Note the landslide in the upper two benches 
 
 
 
Figure 13. (Left) An abandoned limestone quarry in Hareer Mountain. Note the fallen rock blocks on the face of the quarry. (Right) 
A limestone quarry in Safeen Mountain. Note that the quarry is very close to a main road and at the same level 
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